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Lipid Improvement Effect of Fermented Cynanchi wilfordii Radix in Hyperlipidemia Rats
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ABSTRACT

Objectives : The present study was conducted to examine whether Cynanchi wilfordii radix (CWR) with or
without fermentation has an ameliorative effect on hyperlipidemia in rats,

Methods : We analyzed the contents of Conduritol F on Cynanchi wilfordii radix. The experimental animals
were divided into six groups: normal diet fed group (N), high cholesterol fed control group (Con), Lovastatin 20
mg/kg (L), CWR-W 300 mg/kg (CWR—W), and CWR-F 300 mg/kg on hyperlipidemia model induced by feeding
1.25% cholesterol, Rats were administrated orally every day for 8 weeks, And lipid profile of serum and weight
change were observed,

Results : The vehicle displayed a markedly increased body weight and significantly increased liver and epididymal
fat weight, however, the administration of CWR improved the body, liver, and epididymal fat weights. All drug
treatment reduced significantly the serum level of total cholesterol and LDL—cholesterol elevated by intake of
high cholesterol diet., TG displayed a reducing tendency all drug treatment, however, CWR—W decreased
significantly, Atherogenic index and cardiac risk factor increased high cholesterol diet fed control group, while
the administration of CWR—W and CWR-F decreased significantly, The major index of liver injury such as AST
and ALT improved in all drug treatment,

Conclusions : These results suggest that CWR extended the effect of lipid enhanced. Therefore CWR with or
without fermentation may be wuseful for therapeutic treatment of clinical conditions associated with
hyperlipidemia, Finally, these require more investigations about the action mechanism of CWR in the future,
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747 600074 oF 72.8%U F71et Ao, Eg, Al
Aoz Ao mid 17005k He] APgol oA FaF Ao
2 AT Y, TAEZL Uo|7l B Algmt opz}
Ao i AEpoe R Ity FH2FANE HA FrtskaL
U= FAZ ARA, AAHeE HZet AdteE FEHA
BlE (TC; total colesterol)©] 240 mg/d¢ ©JAF¢l T A
BIE&8% (hypercholesterolemia)®} £AJAH}F (TG: triglyceride)
o] 200 mg/deo)Ael TEHAMEZ (hypertriglyceridemia)
oz Hagu ufY TRAFZEL total cholesterol, LDL
—cholesterol, triglyceride® %X+ Z7}5lA9, HDL-
cholestreol®] =7} Fashs EAL woln?, zzpzAto]
FREHA] 7)o 1X8FY HI= SAeWAEsS, 3184
ARE, 34, g8 v, FewY S dFATIE
Aoz muEm e’

IAEFL sty FAME ARE st o] A
EEES AEIEA R, KRR I 59 HEe B
At BMAS mE, mE, ME JE 5 FASLE 1Y £
Ko, g oL, A, BY B2 AV Ao FWAET 94
SRR, NI, R, JEEE HEAS) WFolA olsiElm gt

HEE (Cynanchi wilfordii Radix, A{TEE)<= 2%%
Cynanchum wilfordii Hemsley (B/5712]1} Asclepiadaceae)2]
Fo|HTE AAU 42 thE ARAIA ARSI 7]94ER
22T Ul S, gEA AAlsta glom 4| ¢
AL RoflA At G24Y 2ot} LEUetollA= Af
Hhv 8% S iR Mk g ot 2An ozt o)
otk 2 OB B, B B, LeE BohA &g IFst
1, e 7ht AS MRS skl L 73S sk v
At S EESH skl 71 siERES sol MERE
olut AFEFER I3 ZAMS AEe oz BeEw

BT R e Feldel AFRE Lee 570 TABS
Y EFAE 42 5AZYY uXE FEFE AP,
Kim'”e pfigeszde] 1AE% 2 Streptozotocin
i e AFe FF AEAGZE 9 548 A= IF
o daiA AFE stgem, Choi S'Ve T/ nEE2H
E ARE Fott upeloA e sl E HAdsH
o 4T YIS gAES dEsYt E3L Kim 5
o] daxze gutd Ao BUES oY aW} 9L
A7stgdon), Hwang S'70] Hel - ethanolo2 gurs 3
HY gl FFIAaTE BRlths A8 TS o]
= AfEgEe EfgiiEe] T3 53 JdF= UAed,
Niu 5 12288859 ul9204, Ham 57 2
A 9 F=4E ARG Triton WR-1339 8= Qg
A8ZA Seo''= dZRoZ GurE o] TS|
a7t S-S WHH

AT kgAY T2 Yok AU|E AT T2 kg
o] ZA| (ME)E F3 53] 7I&o] He =A% (Wxik)
4 529EE 5d oE 5¥L FoAvn A E3,
da g sHAEH FFEY AW 57t Solst e 1 It
oA A== oo SAHESY FUHE st oEa
EEE SR

olo MA= ol Aol AbetH EHE AfER 7HF
(BTEE ¥98), afMyss HHste A7 dady F&£E
(AfTERE YEFEE)S LZH2HEYE Fod A
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A BFAAEEY Ao ojust JBe mxEA Avigo
24 1485 A2 % o] o 712ARE Agstud
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A2 2 Y

1, AgeA 9@ Ay

Ao AMEE W42 (CWR: Cynanchi Wilfordii
Radix)= AUFFHAES AXS AC=E giddigtey Ex3tw
Aoflx s & AF Argsigtt, W dE (CWR-W:
Cynanchi Wilfordii Radix wild)& Z4F W4 7[2E

Wl = W50 FIHA HEd HE YA &
AES gAFeg Adsta, olgA A" AHsee &
T olBEE AAE Al MRS BES AREStY whESte] Al
3t 5§ A7 5 AR oX o R AEF

dadislee Azxes 4 870 & 6 ¢ & FU%t &,
100 ¢ 252 &2 B9 A« AYsix, 4+ Agd =
o] EAA g7lof Welrest MeE 5119 FEHIE AFF
st Zag ZRbskal 870 F7] 7hestAl AWE A
oA A7 EFE WEeeE 24 ~ 26 TolA 20~30Y
P HFEAFC Hav BUH &7)0A WEkeeE AAY
, A 197 Baste] &4 danpo 54 27] ¢
171E U2 HEH R Aol o] F7|E 373l FUh

Wgouly 225 (CWR-F; Cynanchi Wilfordii Radix
fermentation fluid)& W4 S WFske] Y7l dFHE =
Z9atete] AMEE AR, olF AY TF FXNE 55N
o FEHE ] 52 ARV|E ol gste] & Axd o
AdojA ES W5HIT (80 V)SHHA AFZ A FHS
2 (300 mg/kg) 3|45kl Ao ARSI

<

2. Conduritol F 3= 24

7171 9@ #AAE HPLC system SHIMADZU HPLC
system (shimadzu, Japan) LC—20AD Pump, SPD—M20A
UV/VIS— Detector, SIL—20A Automated Sample Injector,
CHROMELEON LC SOLUTION Data Systems(version
1.21 SPDS Agstsct.

A2k acetonitrile(ACN), water, ethanol {J.T.Baker
Chemical Co.(USA)}2] HPLC grade E&FEZ2 ARE3IGL,
HEEY B4 AR 3882 2234 B3t o=
conduritol F (&% 94.60%)S A|EZ2erZotdA] hoFA)a}lst
SAFAGTY] FEistn oles neRFEEH AT wot
ARGSHATH

A2 B2 0,1 g9 70% methanol< 5 mlE ¥ 247+
B 250 223 & dHEYS A5HE st HPLC
24 FF AYeR siglh. BvFA A8 conduritol F&
HPLC 42 Luna 5u Silica(2) 100A (Phenomenex Co.,
USA)E ARSI, o]5AR 98% acetonitrile §<4 1.0
ml/minoA column® 2EL 33CE {XslHA AZV|
UV (203 nm)E AHSSHRO, F=U7FE 10 ul FHsHo.
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3, ABEE 2 BT
Sprague—Dawley 347 7532 £U44ESE (A, o
oA TYFATE FTES AEFUA LFAR (FYAF
A7}, AroFAN O} BL 2HS] IFet &% 23 + 2¢C, A
SE 50 £ 10%, HIE 12/\]7} (light—dark cycle)o] &7
QA 1L HSAZ] T HAISo] oF 280-300 g A=
HE A4 ol2 83t *FOTE} o, Foko 837 XA
ERAE 45490 13] 22 Aztel] &S3sglen, Ad
= i AATE AZHe] & sk RA SRS 345}
o ARESYTE FEATES dddigtn FEAE YUY
& ot ATt (S E: DHU2014-031),
ARTE 7F R o] o5) sriEd 5o E LRI
gt N2 dubdolE AgAHE +old, A HEL
(Con)2 1.25% ZFF2HEo] e ARRE e old,
Lovastatin (1)< 1,25% Zd|2HE0] T8 AIRE A3sk
A REC] lovastatin (20 mg/kg)E FoJdt Ao}
EF FEROFOR WpogdE RoF (CWR-W: 300
mg/kg FER TR Heota2EE B4 (CWR-F,
300 mg/kg FEE R oR Eejste] AHsT,

X

4. 237171

2 Ag AgH" 771 €957 (8, ¥4, rotary
vacuum evaporator (Buchi B—480, Switzerland), SZ4A
%7] (FD5508, 11Shin), deep—freezer (Sanyo Co.Japan),
vortex mixer, ‘ﬁ;‘h- HAEE7] (FEHE, Megal’R,

B 5

FELE P ERRIEYFY

APAol= HAZLL JquAlagE , =z oF
EXXTLS 1.25% SF|2HIZo| TeH _’iaﬂ’\Eﬂ%" o] (D12336,
Research Diets, Inc., NJ, USA)E 857t F&3tHTable 1),

T3s91

Table 1. The ingredients of high cholesterol diet

Ingredients gm kecal
Casein, 30 Mesh 75 300
Soya protein 130 520
DL methionine 2 8
Corn starch 275 1100
Maltodextrin 10 150 600
sucrose 30 120
Cellulose, BW200 90 0
Soyabean oil 50 450
Cocoa butter 75 675
Coconut oil, 76 35 315
Mineral mix S10001 35 0
Calcium carbonate 5.5 0
Sodium chloride 8 0
Potassium citrate 10 0
Vitamin mix V10001 10 40
Choline bitartrate 2 0
Cholesterol, USP 12.5 0
Sodium cholic acid b) 0
FD&CRedDye#40&FD&CBlueDyet#1 0.1 0
Total 1000.1 4128

a5 4t 85

6. A%, Ao, Aolag =3

AFEEY HFL uiF 13 59 A7 59 A4 =
Ao, APERY AFAA A A A A WA A
%‘5 ¥ (body weight gain (g))= AMRESIAT) /5]0]/}314301:

H AMROA 15:97F s E2 AFEFE AlstL
4 }é]" 9 3F ABRAFHFS AHEETh 3, 4 HY
AFe7FEE Y ARS7IY ARGHFOE Yo AlEE
& (FER, food efficiency ratio)E F3Fth,

— XM= (body weight)
(D) AFHst : wF 13 24 5Ys ARl 54 /718
2 & As 37HF
body weight (g)
(3) 1¢ HF AE Z7}18F = Total body weight gain /
days

. Final body weight (g) — Initial

— A= AZE2F (food intake)
(1) 1¢ HF 4Jo] AFZF - Total food intake / days

— Al0|&& (food efficiency ratio, FER)
(1) FER = [Total weight gain / Total food intake | x 100

7. RN 2 4% 37 AH

ARTE2 A7 A 1247 S FAAR = A%
oA AEE A, ‘Hﬁ‘% EHZ 3000 rpm 15% FAE
gate] S AU FHL 80T BHg F Ao At
Sotaict. A o= é:l%‘%?— SN F 2 AR, F
J-ﬂTHXIHPéZ%‘é Zﬂlgﬁ}ml S ARl At ol

H

ME}_ %‘78‘—4 total cholesterol-l—]- HDL—cholesterol 2 Z+z+
cholesterol reagent kit (Bayer, USA)} direct HDL—cholesterol
kit (Bayer, USA)E A|]2F2Z enzymatic colorimetry ZA}
2 0|83t} Trigylceride (TG):= triglyceride reagent
kit (Bayer, USA)E Al¢foz o]gsle EAsgct
TC, HDL-C, TG A& ol|&ste] ohaa} Zo] A=At
WS AHE (LDL-C)& AAlsI
B | DL — cholesterol = TC — (HDL — cholesterol) — (TG) / 5
7% €A} A EQl aspartate aminotransferase (AST)Q}
alanine ammotransferase (ALT)= Z+Z+ AST reagents
kit (Bayer, USA), ALT reagents kit (Bayer, USA)E A|
9FS 2 international federation of clinic chemistry FHA}
HE o]g3lt, AR5 &4 A #Q] Creatinine2 enzymatic
method (FUJI DRI-CHEM 4000i, FUJI, Japan)E ©|-&3}o]
EAs4T

8. TUANAS L HBVIAYAS 54

AETA 239 P E mofsie= ABE2A E8EHE=E &
WASIA] (Atherogenic index, A%} 2B HA4 (cardiac
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risk factor, CRF)E t}&3} Zto| RosenfeldA]ol| wha} EA
Eyi=g

B SUASX|S (A)

(TC — HDL — cholesterol) / HDL — cholesterol

m AEUASX|S (CRF)
TC / HDL — cholesterol

2 o] T3t

9. WazABA

S5

W= F2E (300 mg/kg/day)i’—]- dawstre =&
E (300 mg/kg/day)S 8F o & 8 Ar|Eo] dig
Ay BES FYsr] Yo 1t AYRATS dH
3}l 10% neutral buffered formalin®] 24A|7F F<F 114
A7l th& graded alcohol2 ©4=A17]1 wha@oz Zujs)
o] blocks AIZEF th2 microtomel & 4 ym FA L ZAHE
HE A)A5Fe] hematoxylin & eosin (H&E) GXMS A33sH
T xylene clearing= A# permount®Z A3t & 35t ]
AHolA 23 B AV|E Bo] HHY {575 S

Wt d gk e 225 857 E"%fﬂ' <.
Z+ A¥ZE52 134 (abdominal subcutaneous fat), %

7!
13 EXRUEF (epididymal adipose tissue), 183l
AREE BRxukek (kidney adipose tissue) 22 JLEF}Ho]
HE & ARz SFE AESFT

10, SAEA

SPSS program for windows version 22 (SPSS Inc.,
Chicago, USA)E o]&3t ARAIE HAsHoH, ZE
54 2= Bt £ FF2LA Fat (mean + SEM)E e}
yom, AEF 7k Aol= one—way ANOVALE LSD +#
S ARESE] p<0.05 # Aol AR {940l
P CER el

2 3

1. W3l conduritol F 3 24

Wal=e AR tigt conduritol F A& £4 Ay}, W3}
£ YE AR T 0.33 mg/g—g Uehflon, e
k=29 conduritol F A& 2 10.42 mg/gl 2 e
WH(Table 2).

Table 2. The contents of conduritol F on Cynanchi wilfordii radix
sample

Sample Contents of conduritol F (mg/g)
CWR-W 0.33 mg/g
CWR-F 10.42 mg/g

CWR-W; Cynanchi wilfordii radix wild, CWR-F; Fermentated Cynanchi
wilfordii radix,

— Vol. 30 No. 6, 2015

2. A5, HoldAF & Holas
257172 ARt A4l Fo971%t 85 ¢t SHE A
SHgtet AFYLHEA T diH| AT F4aE&2 Table 3

o, 4olg& =3 A= Figure 19 AR AFY
Wl U)X TS v YL A AANL H|E] T A

HEZoA F 35.4% (p<0.01) AFZ7IE Ecth 4,
ol:A—h:]-]Z:(—’qu ZHIAEE Y] REoj= uIPAHEA 02 F7}
H ATE oF 18.2 % (p€0.05) H2AFT Yo dE9
'1"0[1‘1:‘ IEY2EHET ] &F 32.2% (p<0.00)Z AT
i Bov, WpodtaREEe] Roli 14.6%2
Fe Qo fojHolAls ghjith
& 22y, AT, 2T 9 FeFAZY
Fol& Zpol7h Holz| gFtrh(Fig. 1).

Table 3. Initial and final body weight, body weight change, and
body weight reduction ratio in SD rats

G Initi'al body Final bodyweight Bodyweight Reduction ratio
weight () g c o(g) vs, Con (%)
N 284.7+2.6 466,5+9.8" 181.8+7.4"
Con 305.3+5.2 551,.4+13.9 246,1£9.9 -
L 284.1+£9.2 485.3%6.9 201.2+13.9 18.2
CWR-W 292.4+3.3 459.3+15.3 166,9416,0 32.2
CWR-F 305.5+3.6 515.6+16.5 210,1+14.7 14.6

Slgmflcance p(O 05, p(O Ol b p(O 001 vs. high cholesterol fed rats,
N; normal diet fed rats, Con high cholesterol fed rats, L: high
cholesterol diet plus lovastatin 20 mg/kg body weight, CWR—W; high
cholesterol diet plus Cynanchi wilfordii radix wild 300 mg/kg body
weight, CWR—F; high cholesterol diet plus Cynanchi wilfordii radix
fermentation extract 300 mg/kg body weight,

Food efficiency ratio (%)

N Con L CWR-W CWR-F

Fig. 1. Food efficiency ratio (FER) in rats fed high cholesterol diet.
N, normal diet fed rats, Con; high cholesterol fed rats, L: high
cholesterol diet plus lovastatin 20 mg/kg body weight, CWR—W; high
cholesterol diet plus Cynanchi wilfordii radix wild 300 mg/kg body
weight, CWR—F; high cholesterol diet plus Cynanchi wilfordii radix
fermentation extract 300 mg/kg body weight,
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Table 4. Absolute organ weights of high—cholesterol fed rats.

Organ weight (g)
Group
Liver weight (g) Kidney weight (g) |Epididymal fat weight (g)
N 12.63+0.29 3.02+0.10 6.48+0.37
Con 28.61+1.21 3.18+0.12 9.21+0.84
CWR-W|  20.65+052 2.80%0,09° 6.00£0,61"
CWR-F 26.03+0,90 2.88+0.,09 7.85+0.88

All data are expressed means*SEM, n=5 rats per group.

Significance: p<0.05, p<0.01,  p<0.001 vs, high cholesterol fed rats,

N; normal diet fed rats, Con high cholesterol fed rats, CWR-W;
high cholesterol diet plus Cynanchi wilfordii radix wild 300 mg/kg
body weight, CWR—F; high cholesterol diet plus Cynanchi wilfordii
radix fermentation extract 300 mg/kg body weight,

4. W A= 24

1) S22 AHZE (TC) &

Total cholesterold] #H<$ 1= V‘Eﬂi’ilol 2] 7
/\.:.
‘6‘0

+ EHU2HE w271 358 4 of (p<0.001), BE
FERATE FALHE FAE AT 53], deeR
AT FEYH AJHglo] SFAT 33.4%, EFEET

24.1%2 F9Foz2 7HAaA7E 5IE UelitkFig. 2).

400

Total cholesterol level (mg/dL)

N Con L

CWR-W CWR-F

Fig. 2. Total cholesterol level in rats fed high cholesterol diet.

All data are expressed means®SEM, n=5 rats per group.

Significance: p<0.05, p<0.01, p<0.001 vs, high cholesterol fed rats,
N: normal diet fed rats, Con, hlgh cholesterol fed rats, L: high
cholesterol diet plus lovastatin 20 mg/kg body weight, CWR—W; high
cholesterol diet plus Cynanchi wilfordii radix wild 300 mg/kg body
weight, CWR-F; high cholesterol diet plus Cynanchi wilfordii radix
fermentation extract 300 mg/kg body weight,

2) MK (TG) ezt

Figure 304 He Hiel Zo] W SRS 132
HE 4ol=2 <) vﬂﬂ‘zixlﬂ oE GBI FTast
L A%S Byt 53 Beo BTN GO 7
&5 eI, ‘%E‘ﬂiﬁHi —’F%%’ FoATE tfzo] H
3 18.3% HaHAHp €0.01).

80

&0

40
) ﬁ

N L CWR-W CWR-F

Triglyceride level (mgidL)

Fig. 3. Triglyceride level in rats fed high cholesterol diet.

All data are expressed means = SEM, n =25 rats per group.
Significance:  p<0.01 vs, high cholesterol fed rats,

N; normal diet fed rats, Con; high cholesterol fed rats, L. high
cholesterol diet plus lovastatin 20 mg/kg body weight, CWR—W; high
cholesterol diet plus Cynanchi wilfordii radix wild 300 mg/kg body
weight, CWR—F. high cholesterol diet plus Cynanchi wilfordii radix
fermentation extract 300 mg/kg body weight,

T

3) DUEX|THHEYAHE (HDL—cholesterol) S

HDL—cholesterol& U2 =HEL AASI:= 7152
ZHA AL Sl FeNERGEY 2RHIAEEE Rt Z2 A
Rt BE FolA F9F Zo] E fHATE ST = §l
Ack(Fig. 4).

HDL-cholesterol level (mg/dL)

N Con L

CWR-W CWR-F

Fig. 4. HDL—cholesterol level in rats fed high cholesterol diet.

All data are expressed means+SEM, n=5 rats per group.

Significance: *#p{0.01 vs, high cholesterol fed rats,

N. normal dlet fed rats, Con: high cholesterol fed rats, L: high
cholesterol diet plus lovastatin 20 mg/kg body weight, CWR—W; high
cholesterol diet plus Cynanchi wilfordii radix wild 300 mg/kg body
weight, CWR—F. high cholesterol diet plus Cynanchi wilfordii radix
fermentation extract 300 mg/kg body weight,

4) NUCX|CHESYAHIE (LDL—cholesterol) &

LDL~cholesterol®] 73-¢- @ g=Fo] J7I6HA HH &
Wggto] £4o] Ho| FHAINE EXA7|= 9ES A
Heh nZg2EEolE A4 (22 £ 1 mg/dDel vl
LDL—cholesterolS 13ujv} Z7HA1Z0E HPoh (287 + 27

mg/dl). BHATE GFEAE A3 Wi dE -Erml%%
29.3 % (192 + 40 mg/d) o2 SoHQA AN, L&
Wl o EojZel W LDL TS 203 + 13 mg/dlgi

FIAY FEE BHoFYH(Fig. 5).
400

300

200

100

LDL-cholesterol level (mg/dL)

4483484484484484444
4 484984488488480 44

906498498440040¢ 008
9089900000000 40¢ 004

N Con L

CWR-W CWR-F

Fig. 5. LDL—cholesteral level in rats fed high cholesterol diet.
All data are expressed means+SEM, n=5 rats per group.

Significance: p<0.05, = p<0.01, Wp(O 001 ws. high cholesterol fed rats,

N; normal diet fed rats, Con:; high cholesterol fed rats, L. high
cholesterol diet plus lovastatin 20 mg/kg body weight, CWR—W; high
cholesterol diet plus Cynanchi wilfordii radix wild 300 mg/kg body
weight, CWR—F; high cholesterol diet plus Cynanchi wilfordii radix
fermentation extract 300 mg/kg body weight,

A4 (AD) 2 AZAS1AAS (CRP)

AETA Ao AFEE melstr] sl ARZEA HETS
R4 (cardiac risk factor; CRF)Q} EW73kK])4> (atherogenic
index: ADE AF&E3IATY

Figure 63 Zo] dF AAF=ERYH 4A&H WA
ol AET/AFA|2 CRFE Al AAHoliolAd ZHz-
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0.15 + 0.02, 1.15 + 0.020]91, TZH2H S| =7
& Zbz} 3.72 £ 0.34, 472+034§ = AFF7re] SolF
ol zfolg Hch whde] nEYAe|E ol A 877t
T T3t WL B0 CRFE A= ZHZF 1,70 + 0,26,
2.70 + 0.262 Uehton wonlgazmol CRFY} Al:
Z+z 2.99 + 0.17, 3.29 + 01272 7rAshe L}EME} E3],
‘ﬂifiz%%%—‘%i Al )47} 54.1%, CRF A4 42 8%=

£ Fojdol vlsiA TR élﬁ‘ﬂrﬁw*a ¢
Ao g fAaA7le aivt A=

Cardiac risk factor (CRF)

Atharogunic index (Al)

CWR-F

Fig. 6. Evaluation of atherogenic index (Al) and cardiac risk factor
(CRF) in rats fed high cholesterol.

All data are expressed means+SEM, n=5 rats per group.

Significance:  p{0.001 ws, high cholesterol fed rats.

N. normal diet fed rats, Con. high cholesterol fed rats, CWR—-W;
high cholesterol diet plus Cynanchi wilfordii radix wild 300 mg/kg
body weight, CWR-F; high cholesterol diet plus Cynanchi wilfordii
radix fermentation extract 300 mg/kg body weight,

6. X F AST, ALT 3 B4

AST, ALTE THHIZW mlEZEote] A8 7HA|29
sy o3 @Az FEEe aLEA 7T Mads
gest7] skl 43k

U ASTE LEYEHE 2oz s FA2lelZe] H]
3 328U F7tste] 1769 &4 oA oY ZHRAE
g, WRodBRoL, WEoMg RS ERAFZON FHQ
#aaH (p<0.01, p<0.05, p<0.05)F Ho 717]5°] 3
5= AS BFUAtkFig. 7).

AW ALTE LEFAHE Aol2 s 2ol H|
3 3.684 F7Ist oy =HRAEE, M JERAS, W
FAAFEZEFOTAAN YA H2aH (p<0.0D)E B

FAch(Fig. 7).
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Fig. 7. Evaluation of aminotransferase (AST) and alanine aminotransferase
(ALT) in rats fed high cholesterol diet for 9 weeks.

All data are expressed means*SEM, n=5 rats per group.

Significance: p<0.05, p<0 01 ws, high cholesterol fed rats,

N; normal diet fed rats, Con:; high cholesterol fed rats, L: high
cholesterol diet plus lovastatin 20 mg/kg body weight, CWR—W; high
cholesterol diet plus Cynanchi wilfordii radix wild 300 mg/kg body
weight, CWR—F: high cholesterol diet plus Cynanchi wilfordii radix
fermentation extract 300 mg/kg body weight,

7. @3 % Creatinine & &4

Y X715 t®ESH= Creatinine &2
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— Vol. 30 No. 6, 2015

o] Hsl nEHAEHEA 0] fELoA 138 S71eE 2
t}, 2719 creatinined EHFAEE AT Lo|A] AAE A
9 A7E AAETE Bgod, UwA FEAZAA=
FAQ He} g AdERE Holx] gYrh(Fig. 8).
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Fig. 8. Evaluation of creatinine in rats fed high cholesterol diet for
9 weeks,

All data are expressed means®=SEM, n=5 rats per group.

Significance: = p{0.001 vs. high cholesterol fed rats,

N. normal diet fed rats, Con: high cholesterol fed rats, L: high
cholesterol diet plus lovastatin 20 mg/kg body weight, CWR—W; high
cholesterol diet plus Cynanchi wilfordii radix wild 300 mg/kg body
weight, CWR—F. high cholesterol diet plus Cynanchi wilfordii radix
fermentation extract 300 mg/kg body weight,

8. Zk=Zsky HAF #4

Figure 9% IZYAHEES HeHREA AIFEL w2
F ZAAAL (H&E 9A)E vebd 22Apzloltt, Figure9
A AFHAHEDS Rl BRo] Agzte] i 2
ZA A opo|3 2 A7t A EZ | FH o] nfo]32
AFE0] AdlaZA(macrovesicular) AWEo2 AP E o]
2o & ArEe] vEhe, 3 utEAd-oeAl
H-E)# oil red O GNo2 FMA] 2] oz 3N
AGEAAZES] YA EXste AYzto] Yepdth &
AAlo] FAE} vlwste], DEY2HE 0] HHo| o5 1
EZY2HEE S0 S D 2HE O] qRFAA A
SRR ZAlell Skl Atz d(macrovesicular)
ASE Wol 23S sttt FANRE (Lovastatin;
20 mg/kg)T CWR-F, CWR-W2 300 mg/kg =& Z2+
Agt BoFE nZHAHER ] LEZYAHEDT dRTol
vlate] IAALGEHMZET] A4EY (macrovesicular) A

ol vt A ML= H(Fig, 10).

Lovastatin 20 mp/kg

Fig. 9. Liver (H&E staining) histology

A; SD-rat normal, B; high cholesterol fed rats, C; group treated
with Lovastatin 20 mg/kg, D; group treated with CWR-F (300
mg/kg), E; group treated with CWR-W (300 mg/kg)
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Fig. 10. Liver (Qil red O staining) histology

A; SD-rat normal, B; high cholesterol fed rats, C; group treated
with Lovastatin 20 mg/kg, D; group treated with CWR-F (300
mg/kg), E; group treated with CWR-W (300 mg/kg)

9, BxAY 2B

Figure 1194 B2o| IZIYAHEA 0] ASYAHEES
2o Aol viste] AHAZ 27|71 F7FeE v, A
=27 (Lovastatin) 20 mg/kg, CWR-F (300 mg/kg), L
231 CWR-W (300 mg/kg) FotollA WAzt 27| Fa
£ YeRH T

Fig. 11. Adipose tissue histology (Oil red O stain)
A; SD-rat normal, B. high cholesterol fed rats, C. group treated
with Lovastatin 20 mg/kg, D: group treated with CWR-F (300
mg/kg), E; group treated with CWR-W (300 mg/kg)
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AL o5l Aksld AE# A(oxidative stress)S oF7)A]
7=, old d4kst mA0] Eo] Y”SHA o|FojX|A] &
o gAkst HWholA| (antioxidative defense system)ol &+
S 7HALA Ha ol A W AR H=3 AsEYZd
= A2 AR Xt Hol 4884 A f45HA
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e EAlE A FHAAA AFE7HY fEe 1AEF
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o Bl FYg4UE AAE Ve SEHAEHERT
ofet AL FA| FAAloltdt vBlwstEE o FUHEE
Btk of7)o] WlaedE, Waoltn2E2El Ros 8%
Y 2E2H2HEE Y8R FanF o FdxGE 2
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A AL TS AT AE vERT

LDL—cholesterol2> 8% ZHYAHEQ 2/3& 24lsl=d F
2 A TRE ZYLAHES 2Hete ATH o224 LDL
T84 ol E+= VLDLY 4 Al S71=EH Az
ZZAc)o] ZWASIE §uA 7t HDL—cholesterol < 7+
9 oA FAE] BFoR JFEEL AglF 7P 2
HFS Helll= £802 7t 3 24351 HFAte=A g3
o2 HjdEL A FE B FeEe dAEPEE A-
HDL—cholesterol2 35HAe2go] QlojA] IAFsHAsH
o] WolQIRZA Fast, A A7dXTe] eAA dE
o] Hx gtt, 1AEF, HY, B, FHJAA &3] F
2Z9 242 9 LDL—cholesterol =7} Z7}5}0, ubH
HDL—cholesterol 8% ¥t Z4sts AFgS Ho|A HH
WAENAE Y 9% 4157 Bob?. LDL—Cholesterol
CVD AL W5 AR QoA a3 grlolt), A=
3t LDL2 @3] SAEo o3 SA4HEY 538
TAsks F8 HQle] "t I8EE A9 Asd LDL
—cholesterol®] gL FF= Ao Rt Fasitt,

TEY AHE4 09 Fo2 AFEE LDL—cholesterol& &
= AXAAA FYH0 HAE E 5 UL TFHeRE F
S 2HE FFS e 2 92 RS

=gt AHEHL AedAYAE dBE Fhkeie 4
A Ao W 7 9 xR v @ 7hxz] &4
FEEtE, AST ¥ ALTE= THAEoA tFo g EXjsks &
AR A Al AEZR i FEEo] Ao FTHHCEH
7k £ AHE o] EIL Y= Aot ASTE THAZ9)
o A} &, A%, ISAE 5 AA tE Rz 7]
2o AL AAHo=E ZhNEo Welgk = ALTZF Bt o
HAgS wgRttn & 4 Ao,

EAHANE LFY2HEAIR =9 Ve &40
FE2 2 B FoR QA mitgez JfAaE AL
2 AREH 7R disty @RS W3t & 7Y
AEQD ASTE ALTE &3S 23 1Y AHEXE F
A%t 2N Assle A & ¢ Ut 184 Exks
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2. A7) A 4WE A% 7 A 19T 2ugy
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0.01)°] A BaHS Ben.
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48g By
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5, WEoMtE SRS jS’Li'ﬂ’“Eﬂi/ilol o] v
Al A$7) 54.1%2 CRF R|$E 42.8%2 THATIA
¢ ABIYIAFE %4@2?: #aAFl= 't
SRI= AT}

6. 77159 xEQ AST, ALT @ AA7|%5Y &S]
Creatinines £4% 2y, HE FEAR|TY o
aEY2HEA 0] 2ol Hg] FYUA FhsHe
BAEFE Held

7. EAY £ W A FFo] AR Folzw
40 2B RolZoA BE jdsgon, 2R
A A 27) E5 A=

ool A3 Avkge] wad nEYAEEAelE WA
AFA At 2R HeeE F ﬂﬁi s Al
AaraNE BN E = UL, AR dE5FoTo] EF

AAFESF TC, TG ¥ LDL-C BFE 2Fdte {9379
A2E Hole ZoE yeiyth E3h o dEy} Wl

BaREEo] FURHNS ABBAPASE godom
AaN7le Ao ueht 9 A9z nxdzE A mw

£ oo gzmn ohjel wadt Whe s Aesige uol
= GRS o APS B ANSHS ulolw, 1 7)Ao
gaiE #7119 A7t Bad Aoz Ared,

References

1. Kim TH, Son YK, Hwang KH, Kim MH, Effects of
Angelica keiskei Koidzumi and Turmeric Extract
Supplementation on Serum Lipid Parameters in

P—407—Induced
Hyperlipidemic Rats, J Korean Soc Food Sci Nutr,
2008 ; 37(6) : 708—713,

2. Retrieved Jun. 05, 2015, from http://www,nhis,or kr
/menu/retriveMenuSet, xx?menuld=D4000,

3. Yang YH, Yang J, Jiang QH. Hypolipidemic effect
of  gypenosides in

Hypercholesterolemic Diet or

experimentally  induced
hypercholesterolemic rats, Lipids Health Dis,
2013 : 12 : 154,

4, Kim JS, Suh YK, Kim HS, Chang KJ, Choi HM.



10,

11,

12,

13.

14,

15,

16.

aadd WSl IXES AF e AL D B AT 91

The Relationship between Serum Cholesterol Levels
and Dietary Fatty Acid Patterns, Plasma Fatty
Acids, and Other Lipid Profile among Korean Adults,
Korean J Community Nutrition, 2003 ; 8(2)
192—-201,
Jang WS, Kim YS, Seol IC. Antioxidant and Lipid
—lowering Effects of Artemisia capillaris on a Rat
Model of Hyperlipidemia, J Korean Orient Med, 2012
; 33(2) : 11-24,
Ding M, Si D, Zhang W, Feng 7Z, He M, Yang P,
Red yeast rice repairs kidney damage and reduces
inflammatory transcription factors in rat models of
hyperlipidemia, Exp Ther Med, 2014 ; 8(6) : 1737—44.
Ahn HR, The study of effectiveness of herbs and
the meaning of oriental medicine for Hyperlipidemia,
Duksung Women's University, 2011,
Kang DG, Lee YM, Oh HC, Mun YJ, Lee HS, Woo
WH., Effects of the Fermented Extract Using the
Leaves of Pinus densiflora on Hyperlipidemia Rats,
Korean J Orient Physiol Pathol. 2003 ; 17(1)
140-5,
Lee YJ, Son YJ., The effects of Polygoni multiflori
Radix and Cynanchi wilfordii Radix on the Blood
Lipids and Enzymes of Hypercoloesterolic Rats, Kor
J Herbol. 1999 : 14(1) : 69-77.
Kim HS. Effects of Cynanchum wilfordii Extract
on Serum Lipid Components and Enzyme Activities
in Hyperlipidemic and Streptozotocin—induced Diabetic
Rats. Korean J Hum Ecol. 2004 ; 7(2) : 1-11.
Choi DH, Lee YJ, Oh HC, Cui YL, Kim JS, Kang
DG, Lee HS. Improved endothelial dysfunction by
Cynanchum wilfordii in apolipoprotein E(—/—)
mice fed a high fat/cholesterol diet, J Med Food,
2012 ; 15(2) @ 169-79,
Kim MJ, Seo BI, Shin SS, Park JH, Effect of
Polygoni Multiflori Radix and Cynanchi Wilfordii
Radix On Prevention of Osteoporosis In Ovariectomized
Rats. Kor J Herbol, 2004 ; 19(1) : 23-34.
Hwang IY, Hwang SA, Lee SH, Jeong CS, Inhibitory
Effects of Cynanchum wilfordii hemsley and C
auriculatum Royle ex Wight Extracts on HCI
- ethanol—Induced Gastritis in Rats. Duksung Bull
Pharm Sci, 2011 ; 22 : 25-32,
Liu SJ, Ramsey RK, Fallon HJ, Effects of ethanol
on hepatic microsomal drug—metabolizing enzymes
in the rat. Biochem Pharmacol. 1975 : 24(3) :
369-178,
Ham IH, Lee JY, Yoon YJ, Yang GS, Tae J, Bu
YM, Kim HC, Choi HY., Effects of Cynanchum
spp. on the hyperlipidemia in rats induced by
Triton WR—1339. Kor J Herbol, 2007 ; 22(4) :
279-86,

Seo BI, Effects of Cynanchi Wilfordii Radix on

17,

18,

19,

20.

21,

22,

23.

24.

25,

26.

27,

Prevention of Hyperlipidemia and Liver Damage
Induced by Alcohol. Kor J Herbol, 2008 ; 23(4) :
31-8.

Shin YO, Park CH, Lee GH, Yokozawa T, Roh SS,
Rhee MH, Heat—Processed Scutellariae Radix Enhances
Anti—Inflammatory Effect against Lipopolysaccharide—
Induced Acute Lung Injury in Mice via NF—-« B
Signaling, Evid Based Complement Alternat Med.
2015 ; 2015 : 456846,

Choi HT, Kim ES, Ham SS, Park SY, Chung HY,
Effects of Complex Food Ingredient Composed of
Garlic and Fermented Soybean Hypocotyl on the
Serum Lipid Profiles of the Rats Fed High—Fat
Diet, Korean J Food Sci Technol, 2008 ; 40(2) :
215-9,

Jung MA, Cho SH, Lee SY, Kim JH, Oh KN, Kim
YS, Yoo GS, Lee DW, Kim SO, Effects of Unripe
Rubus coreanus Miquel Extract on Improvement
of Lipid Metabolism in C57BL/6 Mice Fed a
High—Cholesterol Diet. J Korean Soc Food Sci
Nutr, 2014 ; 43(5) : 6505,

Kamesh V, Sumathi T, Antihypercholesterolemic
effect of Bacopa monniera linn, on high cholesterol
diet induced hypercholesterolemia in rats, Asian
Pac J Trop Med, 2012 ; 5(12) : 949-55,

Lee JM, Choi SW, Cho SH, Rhee SJ. Effect of
Seeds Extract of Paeonia Lactiflora on antioxidative
system and lipid peroxidation of liver in rats fed
high—cholesterol diet. Korean J Nutr, 2003 ; 36 :
793-800.

Yokozawa T, Nakagawa T, Kitani K, Antioxidative
activity of green tea polyphenol in cholesterol—fed
rats, J Agric Food Chem, 2002 ; 50(12) : 3549-52,
Tomkin GH, Atherosclerosis, diabetes and lipoproteins,
Expert Rev Cardiovasc Ther, 2010 ; 8(7) : 1015—29,
Goryuyuihakpeynjipbu, YmsangByungrigumsahakgaeron,
Seoul : Goryuyuihak, 2013 : 223-30.

Avram AS, Avram MM, James WD, Subcutanous
fat in normal and disease status : Anatomy and
physiology of white and brown adipose tissue, J
Am Acad Dermatol, 2005 ; 53(4) : 671-83,

Lee SJ, Ha WH, Choi HJ, Cho SY, Choi JW,
Effects of Saury Meat on Antihyperlipidemic and
Antiarteriosclerosis Activities in Sprague—Dawley
Rats, J Korean Soc Food Sci Nutr, 2011 ; 40(4) :
531-17.

Park HS, Yang KM, Effects of Cheonggukjang
Powder Made with Black Foods on Liver Function
and Lipid Composition in Streptozotocin—induced
Diabetic Rats, Korean J Food Cookery Sci, 2013 ;
29(6) : 699-707.



